Where S (susceptible), E (exposed), Is (infectious and symptomatic) and Ia (infectious and asymptomatic), R (infection-conferred immunity), and Z (sequelae) are the 6 compartments representing 6 mutually exclusive health status. Superscripts denote vaccine status and efficacy (none, not vaccinated; 0, vaccinated and not effective; 1 vaccinated and effective); subscripts i, and j represent sex (i = 1 for men, i = 2 for women) and sexual activity class (j = 1 for low, j = 2 for high), respectively, unless otherwise described. Rate of exit and entry into the population per year is represented by φ; the recovery rate is represented by qs/qai (qs for symptomatic infections; qa for asymptomatic infections); proportion treated successfully is represented by t (the product of probability of treatment [p_rx/p_rx_sc] and treatment efficacy [rx_success]); α is the annual screen-and-treat coverage, which is the product of the screening rate (s), test sensitivity (sens), postscreening treatment rate (p_rx_sc), and treatment efficacy (rx_sucess); n and m are the waning rates for infection-conferred and vaccineconferred immunity, respectively; p is the probability of sequelae; δ represents the movement from sequelae to susceptible; e denotes vaccine efficacy; v14 and v15-24 represent vaccine coverage for 14-year-old persons and 15-24-year-old persons, respectively; the proportion of symptomatic infections is ξ; rate of exit from the exposed state to the infectious states is ω (for simplicity we assumed the time from infection to infectiousness is the same as the time from infection to symptoms); the force of infection (γ) is given by the product of the per-partner transmission probability (β), the rate of sex partner change (c), and the proportion of sex partners infected: determined by the mixing matrix (τijk, where, subscript k is the sexual activity class of the partner) and the prevalence in the associated sexualactivity classes (κ); opposite subpopulation is differentiated by an apostrophe ('); Mjk represents full assortative mixing (equals 1 when j = k and 0 when j k). Thus, when ε = 0, mixing is random and when ε = 1, mixing is fully assortative (1). Partnerships were balanced by adjusting the partnership rates using the relationship c11N11 = c21N21 and c12N12 = c22N22 with the assumption that women made the choice of partnership; partnerships by men were adjusted to equate partnerships by women (1,2) . The discount rate is represented by r, y represents year, and exp is the transcendental number (2.71828).
We focused on a hypothetical population 15-24 years of age and assigned the respective lifetime costs and QALYs for each infection (and sequelae) on the basis of the published probabilities. In addition, the duration of immunity (vaccine-conferred and infection-conferred) were applied as rate of movement (inverse of duration) from the respective compartments. Thus, we did not explicitly track the health and economic outcomes (including the duration of vaccine protection) for those persons >24 years of age.
Additional Analysis
The model used for the additional analysis was the same as that used for the main analysis except for a few parameter values. Specifically, we decreased the proportion of women in the low sexual activity group from 97.9% to 97.6% and increased the proportion of men in the low sexual activity group from 95.0% to 95.5%. Essentially, the proportion of women in the high sexual activity group was increased by 0.3%, and the proportion of men in the high sexual activity group was decreased by 0.5%.
The value of all other parameters, including costs remained the same as those used for the main analyses.
We used Berkeley Madonna version 8.3.9 (Robert I. Macey and George F. Oster, Berkeley, CA, USA) to solve the system of differential equations. We used an integration fixed time step size of 0.01 year (i.e., 4 days) and approximated the system of differential equations by using Runge-Kutta methods. The results were consistent when we repeated the analyses by using a shorter fixed time step of 0.001 year. We used Microsoft Excel version 2010 (Microsoft, Redmond, WA, USA) for creating the Latin hypercube sampling table for the sensitivity and uncertainty analyses. Finally, Stata version 11.1 (StataCorp LP, College Station, TX, USA) was used to conduct the partial rank correlation coefficient analyses. *QALYs, quality-adjusted life years. †Includes productivity costs or QALYs (where applicable) for epididymitis for men and complications associated with pelvic inflammatory diseases (i.e., chronic pelvic pain, ectopic pregnancy, and infertility) for women. ‡Includes productivity costs associated with acute chlamydia and seeking treatment (3) and the reported youth (16-24-y-old persons) employment rate in 2010 (48.9% (4). §Used to determine the degree of mixing between the 2 (high and low) sexual activity groups (0, random mixing; 1, fully assortative).
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